Introduction {#sec1-1}
============

Since the inception of dental science, the specialties of periodontics, and restorative dentistry have worked diligently in saving the dentitions and providing the optimum level of health to the oral cavity. Periodontics focuses on preventive and corrective procedures for saving the natural teeth, affected by periodontitis.

Periodontitis causes loss of tooth supporting bone. The bone loss may be vertical, horizontal, or combined. The desired ideal outcome of course is the regeneration possible to some extent with the use of various kinds of bone grafting materials. These grafting materials are available in different forms.\[[@ref1]\] Among the graft materials, autogenous bone grafts have been considered the gold standard\[[@ref2]--[@ref4]\] and can be harvested in either particulate or in the form of bone blocks.\[[@ref2][@ref5]\] Particulate graft material, though easy to procure, has its own limitation of the lack of immediate stability and it requires protection by biologic barriers or bony walls.\[[@ref2][@ref6][@ref7]\] Thus, it is best suited for two, three, or more walled defect, as they usually provide adequate space for placing and retaining the bone graft material for a sufficient period of time.\[[@ref2][@ref6]\] Conversely, the one walled and the horizontal defects leave minimum options available and pose a considerable challenge.

Also, earlier it was believed that the teeth with advanced periodontitis have hopeless prognosis and the retention of these teeth may lead to aggravated destruction of the proximal periodontium of adjacent teeth, which has however been proved otherwise.\[[@ref8]\] The use of bone block can be quite beneficial in treating such teeth, that are subject to possible masticatory forces, because they provide good stability and resistance to deformation.\[[@ref5][@ref6][@ref9]\] Hegedus\[[@ref10]\] was the pioneer (reported) in using the bone blocks for the regeneration of the horizontal bone loss in relation to upper and lower incisors using tibial bone. Although he tried to use the transplant from neighboring areas of involved teeth; but he found it much easier to use the tibial bone graft. The roentogenogram showed evidence of osteogenesis in the 4^th^ week. However, this method was stuck, as it needed a second surgical site.

Later on until mid-60s studies dwelt upon variously treated bone from heterogeneous origin.\[[@ref11]\] Linghorne has published a detailed histologic analysis of an autogenous bone graft in the periodontium of dogs. He observed enhanced bone repair in comparison to the non-grafted sites and insisted on major role for the cells.\[[@ref12]\]

With the advancement in techniques and materials used for regeneration, there has been a renewed interest in the use of autogenous bone grafts. Although autogenous bone block has been used extensively for ridge augmentation of implant sites, to our knowledge, there is no reported study as yet, which has used autogenous bone block in periodontally involved teeth with hopeless prognosis. This clinical study describes a novel treatment option using bone block graft, from adjacent to the involved tooth, for saving the otherwise perceived to be the hopeless teeth, especially in the aesthetic zone of the mouth.

Subjects and Methods {#sec1-2}
====================

A total of six patients (four males and two females) with 12 sites were selected for the study, from the patients attending the Out Patient Department of the college. All subjects were diagnosed with advanced chronic periodontal disease. The study was performed between January 2009 and March 2010. The study protocol was reviewed and approved by the Ethical Committee.

All subjects received phase I therapy, consisting of oral hygiene instructions and supra- and sub-gingival scaling and root planing. The data reported at baseline represented the clinical picture after the initial therapy. The age range of the patients included in this study was 25-55 years. The eligibility criteria included; an optimal oral hygiene; patient compliance with the maintenance program; teeth involved by severe periodontitis with clinical attachment loss (CAL) ≥8 mm; bone loss more than 50% as detected on radiographs and grade two or three mobility. Only patients with sufficient soft tissues to cover the harvested bone block were selected. Exclusion criteria were patients with any chronic systemic disease that could influence the outcome of the therapy, the pregnant and lactating females as well as current smokers.

The parameters recorded at the baseline and 12 months after the therapy included CAL and radiographic bone loss. All the measurements were made by the same examiner. The cement--enamel junction served as the reference point. An orthopantamograph and intraoral periapical (IOPA) radiographs of the area to be treated were taken. The pre- and post-operative IOPA radiographs were performed using the long cone parallel technique \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Pre‑operative radiograph](CCD-3-437-g001){#F1}

![Post‑operative radiograph](CCD-3-437-g002){#F2}

A complete comprehensive medical and dental history was recorded and an informed written consent was obtained. Non-vital teeth were root-canal treated and the test teeth were splinted with a fiber splint. Patients were instructed for maintaining an excellent oral hygiene throughout the therapy and thereafter. All the patients were scheduled for surgical phase after at least 1 month of the completion of phase I therapy to stabilize the tissues. Prophylactic antibiotic therapy with 500 mg of amoxicillin and 400 mg of metronidazole every 8 h was started orally a day prior to the surgery. On the day of surgery, 600 mg of ibuprofen every 8 h was added to the above regimen. Post-operatively, a single dose of 8 mg dexamethasone was injected intramuscularly. A pre-surgical rinse consisting of 0.2% chlorhexidine was used for 1 min. The antibiotic regimen was continued until 5 days post-surgically.

Surgical procedure {#sec2-1}
------------------

Intrasulcular incisions were placed in the involved area to preserve as much of the gingival tissue as possible. At least, two additional teeth on each side of the involved teeth were included, to provide enough coverage for the bone block. Vertical incisions were placed on either side of the sulcular incision, extending into the alveolar mucosa and full thickness (mucoperiosteal) flaps were raised \[[Figure 3](#F3){ref-type="fig"}\] exposing the symphyseal region in five patients and external oblique ridge in one patient.

![Pre‑operative photograph showing teeth splinted with reinforced fiber](CCD-3-437-g003){#F3}

After exposing the symphysis and locating the mental foramina, a reciprocating saw was used to outline a rectangle of the size of the exposed defect. The superior border of the rectangle was at least 3-5 mm below the tooth apex. Due care was taken to preserve the integrity of the lower border of the mandible and minimize trauma to the graft \[[Figure 4](#F4){ref-type="fig"}\]. Piezoelectric surgical units were used to detach the block from its bed. Bone scraper was used to harvest the cancellous bone from the bed itself. The graft was restored in sterile cold sodium chloride 0.9% solution and minimal time elapsed before placement in the recipient site. Pasetti stated that the harvesting should be as gentle as possible, and care should be taken to minimize the extracorporeal time of the graft.\[[@ref13]\]

![Bone defect in relation to 41, 31, 32 and delineation of block in the symphysis region using piezoelectric surgical unit](CCD-3-437-g004){#F4}

The bone block was used either as such or divided into smaller ones depending upon the defect and the sharp edges were smoothened to prevent the penetration into the overlying flap. The block was adapted in the interdental defects and the gaps were filled with the bone harvested by the scraper \[[Figure 5](#F5){ref-type="fig"}\]. The periosteum at the base of the facial flap was carefully incised to allow stretching of mucosa and tension-free adaptation of the wound margins. The flap was sutured using 3-0 silk which were removed after 2 weeks.

![Particulate bone graft placed to fill the gaps between chunks of bone block](CCD-3-437-g005){#F5}

Statistical analysis {#sec2-2}
--------------------

Results were averaged (mean ± standard error) for each parameter \[[Table 1](#T1){ref-type="table"}\]. The net difference between each pair of measurements was then calculated (pre- and post-operative). The statistical analysis was performed by a professional bio-statistician. Radiographic bone levels and CAL were the primary outcome variable. The Student paired *t*-test was used for evaluation of the changes from baseline to 12 months \[[Table 2](#T2){ref-type="table"}\].
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Results {#sec1-3}
=======

The post-operative healing was uneventful at all sites except in one case where there was exposure of the block. All the parameters were evaluated at baseline and 12 months post-surgically. [Table 1](#T1){ref-type="table"} illustrates the measurements of CAL and radiographic alveolar bone loss, of all the sites and their mean at the baseline and at 12 months. Mean radiographic alveolar bone loss at baseline was 9.41 ± 1.16 mm whereas at 12-month post-operatively, it was recorded to be 5.41 ± 1.01 mm. The mean CAL values decreased from 7.37 ± 1.24 mm to 3.79 ± 0.89 mm. Both CAL and radiographic alveolar bone loss changes were statistically highly significant \[[Figure 6](#F6){ref-type="fig"}\].

![Bone loss and clinical attachment loss at baseline and 12 months](CCD-3-437-g008){#F6}

Discussion {#sec1-4}
==========

The rationale behind the use of bone grafts or allogenic materials is the assumption that the material may contain bone-forming cells (osteogenesis), serve as a scaffold for bone formation (osteoconduction), or that the matrix of the bone grafts contains bone-inducing substances (osteoinduction) that would stimulate both the regrowth of alveolar bone and the formation of new attachment.\[[@ref14]\] Bone graft particles hypothetically present osteoinductive activity and act as centers of ossification in the surrounding mineralized matrix, promoting new bone formation.\[[@ref15][@ref16]\] With respect to histological parameters, there is ample evidence that autogenous and demineralized allogenic bone grafts shore up the formation of new attachment.\[[@ref17]\]

Utilization of autogenous bone is justified by the fact that this material has a high osteogenic potential and no immunological reaction.\[[@ref18]\] Autogenous bone has been used in the form of blocks\[[@ref19]--[@ref22]\], or particulates.\[[@ref22]--[@ref26]\] Bone blocks have the inherent advantage of stability and resistance to deformation.\[[@ref5][@ref6][@ref9]\] Autogenous bone blocks can be harvested from various extraoral as well as intraoral sites. Although iliac crest is one of the most preferred site, it is not always recommended due to its associated problems, such as post-operative infection; exfoliation and sequestration; varying rates of healing; root resorption and rapid recurrence of the defect, in addition to increased patient expense; patient morbidity; altered ambulation; difficulty in procuring the donor material and need for hospitalization.\[[@ref27]\] These disadvantages together with the fact that alveolar defects do not demand large amounts of bone, led to the growing use of intraoral block bone grafts from intraoral sources, especially from the mandibular symphysis\[[@ref28]--[@ref33]\] and ramus.\[[@ref28][@ref34]\] The intraoral donor sites also have the benefit of conventional surgical access; proximity of donor and recipient sites which reduces operative and anesthesia time; making it ideal for outpatient periodontal surgery; no scar; minimal discomfort to the patients and less morbidity compared to extraoral locations making it ideal for outpatient periodontal surgery.\[[@ref30]--[@ref32]\]

Autogenous bone block can be procured either by bone mill or by osteotomy procedures.\[[@ref35]\] However, cell viability seemed to be significantly influenced by the harvesting technique.\[[@ref36]\] Conventional osteotomy or milling procedures has some limitations like overheating of bone when water cooling is insufficient, possible damage of adjacent soft tissues and metallic contamination of bone, which leads to possible structural bone changes and toxic effect on living cells.\[[@ref37]--[@ref39]\] In order to overcome some of these problems, a newly developed piezoelectric device has been used for harvesting the autogenous bone block. Piezoelectric bone surgical technique has an advantage of low surgical trauma, exceptional control during surgery and fast healing response of tissues.\[[@ref40]\]

Teeth taken in this study were either grade II or grade III mobile. Moreira *et al*.,\[[@ref42]\] have stated that reasons for extraction are tooth mobility, severity of attachment loss and radiographic bone loss greater than 50% in this order. The resultant site demands either the replacement by an implant or a fixed or removable prosthesis, which adds up to the treatment cost and the patient may not be able to afford it. The proposed technique offers cost effectiveness along with the above mentioned advantages. Moreover, bone harvested from mandibular symphysis is mainly cortical in nature and thus provides good stability.\[[@ref43]\] Kooley proposed that the volume maintenance of mandibular symphiseal bone grafts is related to a more rapid vascularization. This observation may be explained by a similar embryonic origin of the donor and the recipient site.\[[@ref44]\] These grafts can be easily carved to intimately fill in the defects.\[[@ref41]\] They also exhibit better potential for incorporation in the maxillofacial region because of a biochemical similarity in the protocollagen, and greater inductive capacity and an inherent higher concentration of bone morphogenic proteins and growth factors.\[[@ref28][@ref30][@ref34]\]

Literature also shows different views regarding the preferred donor site for intraoral autogenous grafts depending upon the different procedural requirements.\[[@ref27][@ref41]\] In this study, the area adjacent to the involved site was preferred for harvesting the graft, to minimize the operating time as well as patient discomfort and morbidity.

The healing of autogenous bone block graft has been described as creeping substitution where viable bone replaces the necrotic bone within the graft and is highly dependent on the graft angiogenesis and revascularization.\[[@ref45]\] In the 1^st^ week, there is inflammatory reaction followed by granulation phase.\[[@ref46]\] Also these grafts contain undifferentiated cells or osteoblasts capable of inducing bone formation. In addition, as the graft material necroses, it releases substances that may stimulate further bone formation and the non-viable cellular elements within the graft may act as a scaffold for ingrowth of vessels and accumulation of osteoblasts.\[[@ref47]\] Revascularization of a bone block is critical for cell survival and graft incorporation\[[@ref3][@ref48]--[@ref50]\] and can vary depending upon the receptor site, type of fixation, orientation of grafted bone or even presence or absence of the periosteum, and patient\'s age, as well.\[[@ref51][@ref52]\] Perforation of cortical bone at donor site has been suggested to improve vascularity but the results are yet to be substantiated (about cortical perforation).\[[@ref3][@ref47][@ref50]\] In the following month, calcification progresses and within a year the newly formed bone develops the normal physical strength.\[[@ref46]\]

Although the changes in probing depth and CAL were not dramatic, the osseous component enhancement can be expected to provide optimum support in such situations. The patients were followed upto 1 year and stability of the clinical findings with respect to decreased mobility was observed. The radiographic findings showed an increasing incorporation of the donor bone with that of the recipient area. In one patient, there was exposure of bone block, which continued even after trying to cover with a coronally advanced flap. The reason for this could be that the overlying gingival tissue was deficient, which compromised the vascularity from that end.

The patients were followed for 1 year. The long-term stability could not be evaluated and as the splint was not removed, therefore, the actual gain in terms of stability was not measured, although the radiographic gain was appreciable.

Conclusion {#sec1-5}
==========

Within the limitations of the study, the results of this study demonstrated significant amount of bone fill in teeth with questionable prognosis. An intraoral bone block graft provides structural support, all elements of regeneration, minimal complications and low failure rate. Hence, it can be considered as a predictable treatment modality for management of teeth with severe bone loss.
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